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ABSTRACT OF THE DISCLOSURE 
A Sewing machine having an upper feed mechanism 

adapted to be used independent of or in conjunction with 
a conventional lower feed. The upper feed dog is given 
advance and return movement through a quadratic link 
age which is rocked by a pair of rocker arms driven 
through a regulating member from an eccentrically oscil 
lated pitman. A timing belt transmits motion from the 
shaft to a shaft on which the pitman eccentric is mounted. 
This latter shaft also mounts a second timing belt which 
drives a second eccentric to give lift and dropping move 
ment to the upper feed dog. The regulating member may 
be adjusted to change the upper feed either simulta 
neously or independently of the lower feed mechanism 
by either of two regulating screws operating through a 
plurality of cranks and couples mounted on a pair of 
concentric shafts. A foot pedal operated linkage turns 
the inner of the two shafts, independently of the two 
regulating screws, to effect a quick change of the upper 
feed only for as long as the pedal is depressed, returning 
the upper feed to its present amount upon release thereof. 
An indicator scale and pointer show the difference in 
feeds between bottom and top feed dogs as set by the 
regulating Screw that changes the upper feed only. 

BACKGROUND OF THE INVENTION 
This invention relates to sewing machines and more 

particularly to an upper work feeding mechanism there 
for having a work feeding foot adapted to operate on 
the top ply of material being sewn to advance the ma 
terial past the stitch forming instrumentalities and which 
may be adapted to operate in conjunction with a conven 
tional bottom feed mechanism operating on the bottom 
ply of the work. 

In order to obtain a uniform work feeding action, so 
as to prevent gathering or stretching of one ply of work 
relative to the others, it is known in industrial type sewing 
machines which operate on two or more plies of fabric, 
to impart a feeding movement to both the top and bot 
ton work Surfaces by means of two separate feeding 
members. These members, known in the art as feed 
dogs, preferably include a plurality of teeth which act 
upon the surface of the work when the needle is with 
drawn therefrom to feed the work in the preferred di 
rection to and from the stitching point. Because the 
presser foot under some conditions exerts a retarding 
force on the top ply, and because when sewing plies of 
different materials together there may be a different feed 
ing rate applied to the different materials by the feed 
dogs acting thereon, it is desirable to adjust the feed of 
the top and bottom feed dogs independently to obtain 
the Same feed on all the plies. This is also necessary when 
it is desired to obtain a gathering or stretching of one 
ply relative to the others. Furthermore, once the relative 
feed rates for the top and bottom feed dogs are properly 
adjusted and a change institch length of the entire work 
is required it is desirable to simultaneously adjust both 
the top and bottom feeds without changing the relative 
feeds so that there is a minimum of time lost in chang 
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ing the sitch length. Moreover, during certain operations, 
Such as during straight stitch sewing without a stretching 
or gathering action, it may be necessary to effect a varia 
tion, such as a gathering, during a small portion of the 
cycle. For this purpose it is of course desirable to effect 
Such an operation without changing the previous setting 
of the feed dogs and to be able to come back to the 
normal conditions rapidly and without any readjustments. 
These desirable features are geared to a high speed sew 
ing operation which must not be sacrificed for the sake 
of simplicity in control. The prior art has not provided 
the high speed capability in a sewing machine having 
an upper feed mechanism, and especially in such a ma 
chine having the aforesaid control features in combina 
tion with an upper feed. 

SUMMARY OF THE INVENTON 

It is, therefore, a primary object of this invention to 
provide in a sewing machine an improved upper feed 
mechanism adapted for high speed operation, and which 
may be used in conjunction with a conventional lower 
feed. 
A further object of this invention is to provide, in a 

sewing machine having a lower feed dog, an improved 
upper feed mechanism which may be adjusted simulta 
neously with the lower feed dog to regulate the stitch 
length being sewn. 
A still further object of this invention is to provide, 

in a sewing machine having a lower feed dog, an im 
proved upper feed mechanism which can be adjusted in 
dependently of said lower feed to change the rate of feed 
of the top work plies without effecting the feed of the 
lower work plies, and which can also be adjusted to 
change the lower feed mechanism together with the upper 
feed. 
A yet still further object of this invention is to provide 

in a sewing machine an upper feed mechanism for use 
in conjunction with a lower feed mechanism which is 
compact and may be installed on existing lower feed sew 
ing machines. 
Another object of the present invention is to provide 

in a sewing machine having a lower feed, an upper feed 
mechanism having means for rapidly effecting a difference 
between the upper and lower feed rates and returning the 
feed rates to the previous condition. 

These and other objects are achieved by providing, pref 
erably in a sewing machine having a conventional lower 
feed mechanism, an upper feed mechanism comprising a 
quadratic linkage Supported upper feed dog which is given 
feed advance and return motion by an eccentric drive 
element which operatively is connected to the arm shaft of 
the machine and is also operatively connected to the quad 
ratic linkage by rocker arm means. For quiet high speed 
operation the eccentric drive element is driven by a belt 
from the arm shaft. A toggle type regulating mechanism, 
interposed between the eccentric drive element and the 
rocker arm means, is operatively connected to a first con 
trol shaft whose angular setting is effected by a manually 
adjustable regulator screw operatively coupled to a shift 
ing lever mounted on the first control shaft to change 
independently the upper feed advance and return motion, 
and hence the upper feed relative to that of the lower 
feed. A second control shaft, which is operatively coupled 
to the first control shaft to turn the same, is angularly 
effected by a second manually adjustable regulating screw 
which is further interconnected to the lower feed mecha 
nism so that when the second regulating screw is turned 
both the upper and lower feed dog motions are simultane 
ously effected. To effect a rapid difference between the 
upper and lower feeds and for returning the feeds to their 
prior Settings there is provided a foot pedal operatively 
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connected to a crank on the first control shaft. When the 
pedal is depressed the first control shaft is temporarily 
disengaged from the regulating screws and is turned to 
effect the upper feed relative to the lower feed. When the 
pedal is released the first shaft returns to its initial posi 
tion as determined by the two regulating screws. Lift and 
fall motion of the upper feed dog is obtained by an eccen 
tric operatively driven from the arm shaft and is opera 
tively connected to the feed dog. This eccentric is also 
driven by a belt operatively connected to the arm shaft 
and acts against a bellcrank to give lift to the feed dog 
while a spring biases the bellcrank to provide the dropping 
action of the feed dog. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and objects 
of this invention reference should be had to the following 
description taken in conjunction with the accompanying 
drawings in which: 
FIG. 1 is a rear perspective view of a position of a 

sewing machine incorporating the preferred embodiment 
of the upper feed mechanism of the present invention with 
portions thereof broken away, cross sectioned and shown 
in phantom to clearly show the mechanism; 

FIG. 2 is an end perspective view of a portion of the 
sewing machine illustrated in FIG. 1 with portions thereof 
broken away, cross sectioned and shown in phanton; 

FIG. 3 is an elevational view of a portion of the feed 
advance and return mechanism of the present invention 
with parts thereof removed and portions thereof cross 
sectioned to illustrate clearly the feed linkages; 

FIG. 4 is a partially disassembled perspective of the 
upper feed regulating member illustrating the elements by 
which the upper feed may be controlled; and 

FIG. 5 is a partially cross sectioned and broken away 
perspective of a portion of the mechanism of this inven 
tion showing the coupling mechanisms by which the upper 
feed may be varied either together with or independent of 
any lower feed mechanism, and further showing appara 
tus through which the difference between the upper and 
lower feeds may be indicated. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, wherein like numerals 
designate similar parts, an embodiment of the present 
invention is disclosed applied to a sewing machine having 
a frame comprising a bed 10 having a horizontally dis 
posed work Supporting surface 12 from one end of which 
rises a standard 14 supporting a bracket arm 16 over 
hanging the bed and terminating at its free end in a hollow 
head 18. Journaled lengthwise within the bracket arm, as 
shown in FIG. 2, is a main shaft 20 which drives all 
the moving parts of the sewing machine and which is 
rotated by means of a fly wheel 22 from any suitable 
Source of power. Reciprocably mounted in bearings in 
the bracket arm head and reciprocated by suitable connec 
tions (not shown) to the main shaft, is a needle bar 24 
carrying, at its lower end, a thread carrying needle 26 
which cooperates with a suitable loop taker (not shown) 
mounted within the bed 10 below the surface 12 and driven 
through suitable connections to the main shaft in timed 
relationship with the needle to form stitches at a stiching 
point 28 in the throat plate 29. The disclosed machine also 
includes a conventional lower feed mechanism including 
a lower feed dog 30 preferably having two sets of teeth 
and which is adapted to be given lateral feed advance and 
return movement transverse to the major axis of the 
bracket arm, and vertical movement by conventional four 
motion means (not shown) driven from the main shaft 
20. A conventional lower feed mechanism of this type is 
disclosed in U.S. patent to Wan Ness No. 2,848,964 issued 
Aug. 26, 1958. Reciprocably mounted in the head 18 is a 
Spring biased presser bar 32 carrying at its lower end a 
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block 34 to which is adjustably secured a conventional 
presser foot 36 by means of a head screw 38. 
Above the throat plate 29 overlaying the lower feed 

dog 30 is an upper feed dog 40 preferably having two 
sets of teeth adapted to cooperate with the lower feed 
dog to feed work material to and from the stitching 
point. The upper feed dog is firmly secured to a forked 
member 42 by means of Screw 44 so as to move there 
with. Pivotably secured by conventional means to the 
member 42 at opposite ends of each outer surface thereof 
are two pair of links 46 and 48. The links 46 are each 
further pivotably secured at their respective free end 
to one bifurcated leg 50 of a bellcrank 52 having a 
channel shaped leg 54 and a pair of bifurcated legs 50. 
The bifurcated legs 50 fit about side walls of the block 
34 and are pivotally Secured thereto by conventional 
means indicated as 51. Of course, the pivot point 51 
may be on the frame of the machine instead of on the 
presser foot block, but with the present arrangement 
when the presser bar raised, the upper feed dog is raised 
along with the presser foot. Formed in the bellcrank 
end of block 34 is a milled slot within which a link 
56 is positioned and pivotally mounted on the means 
pivotally Securing the bellcrank 52 to the block 34. 
The other end of link 56 is fitted within the crotch of 
the forked member 42 and is pivotably mounted there 
in by the means pivotally securing the links 48 thereto. 
Each link 48 is further pivotally secured at its other 
end to one end of a rocker arm 58 which is secured 
at its other end by means of an integral C-clamp 60 
to a rock shaft 62 journaled in a bushing 64 in the frame. 
It should be observed that the linkage comprising the 
bellcrank legs 50, the links 46 and 56 and the member 
42 form a quadratic linkage (links 46 and 56 are the 
same length, as are legs 50 and 42) pivotable about 51 
when the rocker arm 58 is given a rocking notion by 
the shaft 62 as will hereinafter be described. The upper 
feed dog is thus given a fed advance and return rock 
ing movement by the motion of the arm 58. Vertical 
component of motion required to give the upper feed 
dog the necessary "four motion' action, as is known 
in the art, is supplied by means hereinafter described. 

Secured to the free end of rock shaft 62 by an integral 
C-clamp 66 is a second rocker arm 68 which is con 
nected to and rocked by a toggle type feed regulating 
member generally indicated as 70, and which will be 
further described as this discussion proceeds. It should 
be noted that the rocker arms 58 and 68 and the rock 
shaft 62 act as a single rocker arm. The member 70 
receives its input, as will be explained below, from 
one end of a pitman 72 whose other end comprises a 
sleeve or strap 74 surrounding an eccentric 76 which is 
secured to auxiliary shaft 72 journaled in the rear of 
the sewing machine head. Also secured to the shaft 78 is 
a grooved pulley 80 which meshes with a toothed timing 
beit 82 and thereby receives power from another grooved 
pulley 84 fast on the main shaft 20 and with which 
the belt 82 also meshes. Thus, the auxiliary shaft 78 is 
driven in timed relationship with the main shaft 20 and 
with the reciprocation of the needle bar 24. 

Referring to FIGS. 3 and 4, the regulating member 
70 will now be described. The member 70 comprises 
a carrier frame 86 of any suitable configuration, but 
here illustrated as including two substantially isosceles 
triangular end walls 88 and 89 spaced from one another 
at the side opposite the apex by a convex wall 90. Located 
adjacent the apex of each wall 88 and 89, on the exterior 
surface thereof, is a respective pin 92 and 93 secured 
to the respective wall at one end and journaled to turn 
in the frame at their free ends. The internal surface of 
each wall 88 and 89 includes a respective hole 94 and 
95 within which is journaled a respective pin 96 and 
97 each of whose other end is preferably press fitted into 
a hole in a respective link 98 and 99. Spaced from the 
respective pins 96 and 97 in each link 98 and 99 is a 
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respective hole 100 and 101 within which is pournaled 
a pin 102. The pin 102 is preferably press fitted within 
a hole (not shown) in the free end of pitman 72 and 
further passes through a pair of links 104 and 105 which 
are journaled to turn thereon. The links 104 and 105 
are similar to links 98 and 99 and include respective 
holes 106 and 107 spaced from the center line of pin 
102 by the same distance as the holes 100 and 101 are 
spaced from the center lines of the respective pins 96 
and 97. Within each hole 106 and 107 is journaled a 
pin 108 which is preferably press fitted within a hole 
in the free end of rocker arm 68. It should be evident 
from the kinematics of the regulating member 70 that 
the oscillating motion of pitman 72 is transformed into 
a rocking motion at the rocker arm 68 when the center 
line of pin 108 is not coaxial with the center lines of 
pins 96 and 97, and that the further the center line 
of pin 108 is from the center lines of pins 96 and 97 
the greater will be the rocking motion imparted to the 
arm 68, and through the mechanism described above, 
the greater will be the feed advance and return motion 
imparted to the upper feed dog 40. The means for chang 
ing the spacing between the center of pin 108 and pins 
96 and 97 will hereinafter be described. It should, how 
ever, be noted that only one of the two links 98 and 
99, and only one of the links 104 and 105 are kinematical 
ly required. 

In to provide the proper vertical displacement of the 
upper feed dog, so that the feed dog does not interfere 
with the work during the time that the needle is in the 
work, there is provided on the end of the shaft 78 a 
grooved pulley 110 which drives, by means of a meshing 
toothed timing belt 112, another grooved pulley 114 
mounted on the end of a short stud shaft 116 journaled 
in the bottom of the machine head just above the feed 
dog 40. Secured to the shaft 116, in a position adjacent 
the leg 54 of the bellcrank 52, is an eccentric 118. 
A leaf spring 120, secured to the head 18 by a head 
screw 122, biases the leg 54 against the eccentric 118, 
and thus biases the bellcrank in a clockwise direction, 
as viewed in FIGS. 2 and 3. The spring 120 therefore 
acts to force the feed dog 40 downwardly against the 
work. A peg 124 aids the biasing power of the spring 
by pretensioning the same while the forked end 126 
of the spring and the screw 122 allow for adjustment of 
the biasing pressure. It should be clear that during its 
return movement, the upper feed dog 40 is lifted by 
the rotating eccentric which pushes the leg 54 of the 
bellcrank clockwise in FIGS. 2 and 3 against the force 
of spring 120. Since the motions of the upper feed 
dog and the conventional lower feed dog 30 are derived 
from the rotation of the main shaft 20, they may operate 
together in a synchronous fashion by properly position 
ing the eccentrics 76 and 118. 
To change the feeding rate of the upper feed dog 40 

there are provided three control features: the first allows 
for simultaneously changing the upper and lower feeds; 
the second allows the upper feed to be changed relative 
of the lower feed; the third give the capability while sew 
ing to change, for as long as desired, the upper feed rela 
tive to the lower feed, and then to return the upper feed to 
its previous setting. Each of these control features will 
now be described in order. 

Journaled on a stud shaft 128 in the standard 14 is an 
indicator bracket 130 having a pointer 132 projecting 
toward the front of the standard. The bracket 130 is biased 
by a spring (not shown) against a regulating screw 134 
threaded into the front of the standard and available for 
engagement by an operator. Pivotally mounted on the 
bracket 130 are a pair of levers 136 and 138. The lever 
136 is connected to the mechanism (not shown) which 
regulates the feed of the lower feed dog 30, while lever 138 
regulates the upper feed dog 40 as will be presently de 
scribed. 

Journaled in the bracket arm 16 of the sewing machine 
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6 
is a hollow shaft 140 having a crank 142 secured to the 
standard end thereof. The lever 138 is mounted on a 
crankpin 143 of the crank 142 to thus angularly turn the 
shaft 40 when the screw 134 is rotated. As best illustrated 
in FIGS. 1 and 5, a crank 144 having an integral C-clamp 
is secured to the shaft 140 adjacent its other end. The 
crank 144 includes a bifurcated crank arm, between the 
tines of which is pivotally mounted a pin 146 having a 
threaded hole 147 transverse to the axis of the pin. A 
second hollow shaft 148, concentric with and passing 
through the hollow shaft 140, is further journaled within 
the bracket arm 16. The shaft 148 is longer than shaft 140 
and has freely journaled thereon, at a location beyond the 
head end of shaft 140, a crank element 150 including two 
substantially parallel bushings 151 and 152 connected by 
an integral plate or link 153. The shaft 148 freely passes 
through bushing 151 while a pin 154 pass through bush 
ing 152 and is pivotally secured to the plate 153. At the 
end opposite the plate 153 the pin 154 includes a threaded 
hole (not shown) transverse to its major axis. A regulat 
ing screw 156 having an operator engageable portion, 
whose adjustment purpose will hereinafter be described, is 
threadedly received within the hole 147 in pin 146 and 
within the hole in pin 154 thus effectively coupling the 
crank 150 to the shaft 140. Secured to the bushing 151 
as by a press fit, so as to turn therewith, is a further 
crank 158 having a bore 159 formed in its crank arm 160. 
Fast on the shaft 148 as by an integral C-clamp is a shift 
ing lever 162 including a slotted ear 163 and a crank 
arm 164. A pin 166 having a disk shaped head 167 ex 
tends through the slotted ear 163 with the head 167 abut 
ting the bottom surface thereof. The pin 166 registers 
with and passes completely through the bore 159 so that a 
portion thereof projects above the arm 160. A coil spring 
168 is fitted about the projecting portion of the pin and 
is secured in position by an abutting lock washer 169 or 
other such means at the projecting end of the pin. It 
should be clear that the crank arm 160, the shifting lever 
162, the pin 166 and the spring 168 act as a clutch type of 
coupling unit to couple the shaft 148 to the crank element 
150, and thus to the shaft 140. The crank arm 164 of the 
shifting lever 162 is bent at its free end and pivotally con 
nected to one end of a lever 170 whose other end is 
pivotally connected to the exterior wall 89 of the feed 
regulator carrier frame 86 at a location remote from the 
pin 93. Movement of the lever 170 thus results in a pivot 
ing of the feed regulator 70 about the journal pins 92 and 
93 thereby changing the spacing of pins 96 and 97 rela 
tive to pin 108, and, as described above, this results in a 
change in feed advance and return motion of the upper 
feed dog. 

Thus, to change the stitch length of both the top and 
bottom feeds, the operator thus merely turns the screw 
134 So as to position the pointer 132 at the selected stitch 
length indicia (not shown) on the front of the standard 
14. This causes a pivoting of the element 130 and the 
levers 136 and 138. The lever 138 turns shaft 140, and 
through the mechanism described above, turns the regula 
tor 70 through the proper angle to change the feed of the 
upper feed dog 40. Simultaneously, the lower feed dog 30 
has its feed changed through the input of lever 136 to its 
conventional mechanism which includes the lever 136, the 
indicator 130 and the screw 134. 
To change the upper feed independently of the lower 

feed, the regulating screw 156 is turned, thus resulting in 
a change in the angular relationship between crank 144 
and crank 150. This, of course, changes the angular rela 
tionship between shaft 148 and shaft 140, i.e., shaft 148 is 
turned while shaft 140 remains in the position set by screw 
134. Since shaft 148 is turned, the regulator 70 is pivoted 
and the upper feed only is varied; the lower feed is not 
effected since the lever 136 is not moved. 

During certain sewing operations it may be desirable to 
effect a change in the upper feed relative to the lower feed 
While the machine is operating and to then return the 
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feeds to their original conditions. One such operation 
would be during sewing with a balanced feed and a gather 
ing of the upper material relative to the lower material 
is desired. The present mechanism allows for such an 
operation. Secured to the standard end of shaft 148 is a 
crank 172 to the arm of which is pinned the upper end of 
a rod 174, whose lower end is wrapped about a grooved 
pulley 176. The pulley is mounted on a stud shaft 178 
which is secured to one end of a lever 180 and is pivotally 
mounted between its extremities on a shaft 182 secured 
to the sewing machine frame under the bed 10. The free 
end of the lever 18 is connected to one end of a chain 184 
whose other end mounts a foot pedal (not shown). 
To effect a difference in feeds, the foot pedal is de 

pressed causing the lever 180 to pivot about shaft 182 
and the shaft 148 to turn counterclockwise as seen in 
FIG. 3. This results in a disengagement of the shifting 
lever 162 from the crank 158 as the turning of shaft 148 
overcomes the force of spring 168, so that the crank ele 
ment 150 is not turned. This action moves the lever 170 
and hence the regulator 70 and the upper feed dog with 
out changing the angular relationship between bushing 
151 and shaft 140. When the foot pedal is released a 
spring 186 returns the lever 180 to its normal position and 
hence the shaft 148 is returned to its predepression angle. 
The spring 168 returns the lever 162 to its original cou 
pled position with crank 158. 
The difference in feeds between the upper and lower 

feed dogs may be indicated by a pointer 188 on a gradu 
ated scale 190 on a bracket 191 mounted on the front of 
the standard 16. Fast on the shaft 140 is a mounting 
block 192 in which is secured a stud 194. A lever 196 is 
pivotably mounted on the stud 194 so as to turn relative 
thereto. The lever 196 includes a downwardly extending 
arm having a cam surface 198 formed therein and an 
other arm in which is secured a pin 200. A can follower 
pin 202 secured in the cross portion 153 of crank 150 
is adapted to engage the cam surface 198 by the biasing 
action of a spring 204 mounted on the downwardly ex 
tending arm of the lever 196 acting against the crank 144. 
The pointer 188 is pivotally mounted intermediate its 
ends on a pin 206 secured to a mounting bracket 208 
whose free end is secured to the bracket arm 16 of the 
sewing machine. The tail end of the pointer is forked 
shaped and is adapted to receive the pin 200 between its 
tines. When the regulating screw 156 is turned a change 
in the angular relationship between the crank 144 and 
the crank element 150 occurs. Thus, the cam follower pin 
202 moves in the cam surface 198 causing the lever 196 
to turn on the stud 194, and the pin 200 engages the : 
forked end of the pointer to pivot the pointer accordingly. 
When the basic stitch length is changed by screw 134, 
i.e., both the upper and lower feeds are changed, the 
crank element 150 and the mounting block 192 are moved 
synchronously, so that the follower pin 202 remains in : 
the same relative position on the surface of lever 196 and 
the pin 200 merely moves vertically in the forked end of 
the pointer, allowing the pointer to remain in the posi 
tion previously determined by the screw 156. The scale 
190 may be graduated from plus (--) to minus (-), 
wherein the plus indicates gathering of the upper mate 
rial and the minus indicates stretching of the upper ma 
terial relative to the lower material. 

Although the present invention has been illustrated and 
described with respect to particular embodiments, e.g. 
a machine having a lower feed dog rather than merely a 
Surface against which the upper feed dog may operate, 
modifications thereof will occur to those skilled in the art. 
It is to be understood that this invention is not to be 
limited to the particular details disclosed, but that all 
modifications within the spirit and scope of the invention 
as defined by the appended claims are intended to be 
protected. 
Having thus set forth the nature of the invention, what 

we claim herein is: 
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1. In a sewing machine comprising a frame including 

a bed having a work support, a standard rising from one 
end of the work support, a bracket arm at the top of the 
standard overhanging the work support and terminating 
in a sewing head, a drive shaft rotatably mounted length 
wise in said bracket arm, means for rotating said drive 
shaft, a needle mounted in said head for endwise recip 
rocation in timed relation to said drive shaft into and 
out of work engaging positions at a stitching point, a 
lower feed dog mounted in said bed below the work 
support for advancing work to said stitching point in timed 
relation to said needle reciprocation, and an upper feed 
dog mounted above said work support overlying Said 
lower feed dog for cooperating with said lower feed dog 
to advance the work, wherein the improvement comprises: 
an auxiliary shaft rotatably mounted in said frame, a 
first flexible drive means operatively coupling said aux 
iliary shaft to said drive shaft for rotating said auxiliary 
shaft in a timed angular relation therewith, a pitman, 
means mounted on said auxiliary shaft for oscillating 
said pitman in timed relation to the rotation of said 
auxiliary shaft, a rocker arm, means operatively connect 
ing said pitman to said rocker arm to impart a rocking 
motion to said arm, linkage operatively connecting said 
rocker arm to said upper feed dog for rocking the same 
to provide feed advance and return motion thereto in 
timed relation with said lower feed dog, a stud shaft ro 
tatably mounted in said frame, eccentric means fast on 
said stud shaft, and a second flexible drive means op 
eratively coupling said stud shaft to said auxiliary shaft 
for rotating said stud shaft in a time angular relation 
therewith, said eccentric means operatively engaging said 
linkage to impart a lifting and dropping motion to said 
upper feed dog in time relation to the reciprocation of said 
needle and its feed advance and return movements. 

2. In a sewing machine as recited in claim wherein 
Said first flexible drive means comprises a pulley mounted 
on said drive shaft for rotation therewith, a first pulley 
mounted on said auxiliary shaft for rotation therewith, 
each of said pulleys having notches formed in the pe 
riphery thereof, and a continuous timing belt having 
teeth formed on the inner surface thereof and mounted 
about said drive shaft pulley and said first pulley with 
the teeth in meshing engagement with said notches, said 
Second flexible drive means comprises a second pulley 
mounted on said auxiliary shaft for rotation therewith, a 
pulley mounted on said stud shaft for rotation therewith, 
each of Said pulleys having notches formed in the pe 
riphery thereof, and a continuous timing belt having teeth 
formed on the inner surface thereof and mounted about 
Said stud shaft pulley and said second pulley with the 
teeth in meshing engagement with said notches. 

3. In a sewing machine as recited in claim 1 wherein 
Said means operatively connecting said pitman to said 
rocker arm comprises an upper feed regulating member, 
said member comprising a carrier frame pivotally mount. 
ed in Said sewing machine frame, first link means pivot 
ably secured at one extremity to said pitman and at a 
Second extremity to said rocker arm, second link means 
pivotably secured at one extremity to said pitman and 
at a second extremity to said rocker arm, second link 
means pivotably secured at one extremity to said pitman 
and at a second extremity to said carrier frame, and means 
for pivoting said carrier frame in said sewing machine 
frame to change the position of the second extremity of 
the second link means relative to the second extremity of 
the first link means, thereby changing the stroke of said 
rocker arm and said upper feed dog advance and return 
OWements. 
4. In a sewing machine as recited in claim 2 wherein 

said means for oscillating said pitman comprises an eccen 
iric mounted on said auxiliary shaft for rotation there 
with, said pitman including an eccentric strap surrounding 
the periphery of said eccentric to be oscillated thereby, 
Said linkage connecting the upper feed dog to said rocker 
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arm including a quadratic link mechanism, said upper 
feed dog being secured to a first of said links, said first 
link being pivotably secured to a second and to a third 
of said links, a bellcrank lever, each said second and third 
links being further pivotably secured to one arm of said 
bellcrank lever, the second arm of said lever being biased 
into engagement with said stud shaft eccentric. 

5. In a sewing machine as recited in claim 4 including 
a presser bar mounted in said head for selective endwise 
translation, a block mounted on said presser bar, said bell 
crank being pivotably mounted to said block at the junc 
ture of said second link, said rocker arm being operably 
connected to said first and second links at the juncture 
thereof so as to rock said linkage about said bellcrank 
pivot. 

6. In a sewing machine as recited in claim 5 wherein 
said means operatively connecting said pitman to said 
rocker arm comprises an upper feed regulating member, 
said member comprising a carrier frame pivotably mount 
ed in said sewing machine frame, first link means pivot 
ably secured at one extremity to said pitman and at a 
second extremity to said rocker arm, second link means 
pivotably secured at one extremity to said pitman and at 
a second extremity to said carrier frame, and means for 
pivoting said carrier frame in said sewing machine frame 
to change the position of the second extremity of the 
second link means relative to the second extremity of the 
first link means, thereby changing the stroke of said 
rocker arm and said upper feed dog advance and return 
movements. 
7. In a sewing machine as recited in claim 3 wherein 

said means for pivoting said carrier frame comprises a 
first shaft journaled in said bracket arm, a shifting lever 
fast on said shaft, means operatively connecting said 
shifting lever to said carrier frame for pivoting the same 
in Said sewing machine frame when said shaft is turned, 
and means for turning said shaft. 

8. In a sewing machine as recited in claim 7 wherein 
said means turning said shaft comprises a crank secured 
to said shaft, a rod operably connected at one end to said 
crank, a lever pivotably connected to the sewing machine 
frame intermediate its extremities, the other end of said 
rod being operably connected to one extremity of said 
lever, and operator engageable means connected to a sec 
ond extremity of said lever for selectively pivoting said 
lever to thereby turn said shaft. 

9. In a sewing machine as recited in claim 7 wherein 
said means for turning said first shaft comprises a second 
shaft journaled in said bracket arm, said second shaft 
being concentric with and overlaying said first shaft, means 
coupling said second shaft to said shifting lever to move 
the same when said first shaft is turned, a crank mounted 
on said second shaft, a bracket pivotably mounted in said 
frame, a lever operably connected to said crank and to 
said bracket to turn said second shaft when said bracket is 
pivoted, a second lever operably connected to said bracket 
and adapted to operably engage said lower feed dog, and 
an operator influenced regulating screw mounted in said 
frame in a location adjacent said bracket, said bracket 
being biased to engage the end of said screw such that 
rotation of said screw pivots said bracket, thereby simul 
taneously regulating the upper and lower feed dogs. 

10. In a sewing machine as recited in claim 9 wherein 
said means coupling said second shaft to said shifting lever 
comprises a crank secured to said second shaft, a crank 
element including a bushing journaled on said first shaft, 
a second regulating screw mounted on said crank and 
threadedly received in said crank element at a location 
radially removed from said shafts to couple said crank to 
said crank element, a crank arm fast on said bushing, and 
means, coupling said crank arm to said shifting lever, 
whereby said first shaft may be turned by rotation of said 
first or said second regulating screw, rotation of said sec 
ond regulating screw regulating the upper feed dog inde 
pendently of said lower feed dog. 
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11. In a sewing machine as recited in claim 10 wherein 

said means coupling said crank arm to said shifting lever 
comprises a resilient coupling including a pin extending 
axially through an aperture in a portion of said arm and 
through an aperture in a portion of said lever, said pin 
having means on one end thereof for preventing said pin 
from fully passing through said apertures, said pin having 
an axial dimension greater than the combined thickness 
of said portions such that part of said pin projects out from 
said portions when said one end is flush with one of said 
portions, a spring coiled about said projecting part of Said 
pin, and means on the other end of said pin abutting said 
spring for securing said spring to said pin. 

12. In a sewing machine as recited in claim 11 including 
a crank secured to said first shaft, a rod operably con 
nected at one end to said crank, a lever pivotably con 
nected to the sewing machine frame intermediate its 
extremities, the other end of said rod being operably con 
nected to one extremity of said lever, and operator 
engageable means connected to the second extremity of 
said lever for pivoting said lever to thereby turn said 
first shaft, whereby said shifting lever decouples from said 
crank arm and said carrier frame may be selectively 
pivoted without effecting the position of said first and 
second regular screws. 

13. In a sewing machine comprising a frame including 
a bed having a work support, a standard rising from one 
end of the work support, a bracket arm at the top of the 
standard overhanging the work support and terminating 
in a sewing head, a drive shaft rotatably mounted length 
wise in said bracket arm, means for rotating said drive 
shaft, a needle mounted in said head for endwise recipro 
cation in timed relation to said drive shaft into and out of 
work engaging positions at a stitching point, and an upper 
feed dog mounted above said work support for advancing 
work to said stitching point, wherein the improvement 
comprises: an auxiliary shaft rotatably mounted in said 
frame, a first flexible drive means operatively coupling 
said auxiliary shaft to said drive shaft for rotating said 
auxiliary shaft in a timed angular relation therewith, a 
pitman, means mounted on said auxiliary shaft for oscil 
lating said pitman in timed relation to the rotation of said 
auxiliary shaft, a rocker arm, means operatively connect 
ing said pitman to said rocker arm to impart a rocking 
motion to said arm, linkage operatively connecting said 
rocker arm to said upper feed dog for rocking the same 
to provide feed advance and return motion thereto in 
timed relation with said needle reciprocation, a stud shaft 
rotatably mounted in said frame, eccentric means fast on 
said stud shaft, and a second flexible drive means opera 
tively coupling said stud shaft to said auxiliary shaft for 
rotating Said stud shaft in a timed angular relation there 
with, said eccentric means operatively engaging said link 
age to impart a lifting and dropping motion to said upper 
feed dog in timed relation to the reciprocation of said 
needle and its feed advance and return movements. 

14. In a sewing machine as recited in claim 13 wherein 
said first flexible drive means comprises a pulley mounted 
on said drive shaft for rotation therewith, a first pulley 
mounted on said auxiliary shaft for rotation therewith, 
each of said pulleys having notches formed in the periph 
ery thereof, and a continuous timing belt having teeth 
formed on the inner surface thereof and mounted about 
said drive shaft pulley and said first pulley with the teeth 
in meshing engagement with said notches, said second 
flexible drive means comprises a second pulley mounted 
on said auxiliary shaft for rotation therewith, a pulley 
mounted on said stud shaft for rotation therewith, each 
of said pulleys having notches formed in the periphery 
thereof, and a continuous timing belt having teeth formed 
on the inner surface thereof and mounted about said stud 
shaft pulley and said second pulley with the teeth in mesh 
ing engagement with said notches. 

15. In a sewing machine as recited in claim 13 wherein 
said means operatively connecting said pitman to said 
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rocker arm comprises an upper feed regulating member, 
said member comprising a carrier frame pivotally mounted 
in said sewing machine frame, first link means pivotally 
secured at one extremity to said pitman and at a second 
extremity to said rocker arm, second link means pivotably 
Secured at one extremity to said pitman and at a second 
extremity to said carrier frame, and means for pivoting 
said carrier frame in said sewing machine frame to change 
the position of the second extremity of the second link 
means relative to the second extremity of the first link 
means, thereby changing the stroke of said rocker arm 
and said upper feed dog advance and return movements. 

16. In a sewing machine as recited in claim 14 wherein 
said means for oscillating said pitman comprises an eccen 
tric mounted on said auxiliary shaft for rotation therewith, 
said pitman including an eccentric strap surrounding the 
periphery of said eccentric to be oscillated thereby, said 
linkage connecting the upper feed dog to said rocker arm 
including a quadratic link mechanism, said upper feed dog 
being secured to a first of said links, said first link being 
pivotably secured to a second and to a third of said links, 
a bellcrank lever, each said second and third links being 
further pivotably secured to one arm of said bellcrank 
lever, the second arm of said ever being biased into en 
gagement with said stud shaft eccentric. 

17. In a sewing machine as recited in claim 16 includ 
ing a presser bar mounted in said head for selective end 
wise translation, a block mounted on said presser bar, said 
bellcrank being pivotably mounted to said block at the 
juncture of said second link, said rocker arm being oper 
ably connected to said first and second links at the junc 
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ture thereof so as to rock said linkage about said bell 
crank pivot. 

18. In a sewing machine as recited in claim 17 wherein 
Said means operatively connecting said pitman to said 
rocker arm comprises an upper feed regulating member, 
said member comprising a carrier frame pivotably mounted 
in said sewing machine frame, first link means pivotally 
secured at one extremity to said pitman and at a second 
extremity to said rocker arm, second link means pivotably 
Secured at one extremity to said pitman and at a second 
extremity to said carrier frame, and means for pivoting 
said carrier frame in said sewing machine frame to change 
the position of the second extremity of the second link 
means relative to the second extremity of the first link 
means, thereby changing the stroke of said rocker arm 
and Said upper feed dog advance and return movements. 

9. In a sewing machine as recited in claim 5 wherein 
said means for pivoting said carrier frame comprises a 
first shaft journaled in said bracket arm, a shifting lever 
fast on Said shaft, means operatively connecting said shift 
ing lever to said carrier frame for pivoting the same in 
said sewing machine frame when said shaft is turned, and 
means for turning said shaft. 
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